GCN5 is essential for IRF-4 gene expression followed by transcriptional activation of Blimp-1 in immature B cells.
During B-cell differentiation, the gene expression of B-cell differentiation-related transcription factors must be strictly controlled by epigenetic mechanisms including histone acetylation and deacetylation, to complete the differentiation pathway. GCN5, one of the most important histone acetyltransferases, is involved in epigenetic events for transcriptional regulation through alterations in the chromatin structure. In this study, by analyzing the homozygous DT40 mutants GCN5(-/-), generated with gene targeting techniques, we found that GCN5 was necessary for transcriptional activation of IRF-4, an essential transcription factor for plasma cell differentiation. GCN5 deficiency caused drastic decreases in both the mRNA and the protein levels of Blimp-1 and IRF-4. The ectopic expression of Blimp-1 and IRF-4 suggests that IRF-4, but not Blimp-1, is the target gene of GCN5 in immature B cells. Moreover, a chromatin immunoprecipitation assay showed that GCN5 bound to the IRF-4 gene around its 5'-flanking region and acetylated H3K9 residues within chromatin surrounding the region in vivo, suggesting that gene expression of IRF-4 is certainly regulated by GCN5. These results reveal that GCN5 is essential for IRF-4 gene expression, followed by transcriptional activation of Blimp-1, and plays a key role in epigenetic regulation of B-cell differentiation.